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ACCIDENTS AT METALLURGICAL WORKS IN THE UNITED 
STATES DURING THE CALENDAR YEAR 1915. 


Compiled by AtBert H. Fay. 


INTRODUCTION. 


This paper is the second report of the Bureau of Mines on accidents 
at metallurgical works, the first being for the calendar years 1913 and 
1914.4 The figures cover the returns from 110 smelting plants in 
1915 as compared with 94 in 1914, and include copper, lead, and zinc, 
and quicksilver smelters, as well as refineries. The iron blast furnaces 
are not included in the figures given herein. The number of ore- 
dressing plants reporting in 1915 was 560 as compared with 484 in 
1914 and 311 in 1913. These represent concentrating plants for cop- 
per, lead, and zinc ores, stamp mills, cyanide plants, and iron-ore 
washers. A larger number of operators reported for the year 1915 
than did for 1914, as indicated above. The total number of men re- 
ported employed in the metallurgical plants, both smelters and ore- 
dressing plants, was 49,891 as compared with 41,461 in 1914. 

The number of fatalities reported at metallurgical plants was 68— 
30 at ore-dressing plants and 38 at smelters. The number of nonfatal 
injuries reported at ore-dressing plants was 2,095 and at smelters 
5,718. Of the injuries reported 3 were permanent total disabilities, 1 
at ore-dressing plants and 2 at smelters. There were 63. permanent 
partial disabilities at ore-dressing plants and 87 at smelters. 

The fatality and injury rates for 1915 compared with previous 
years are given in Table 11. The nonfatal injury rate at smelters was 
182.53 per 1,000 as compared with 203.12 in 1914. The nonfatal 
injury rate at ore-dressing plants was 112.85 per 1,000 in 1915, 96.71 
in 1914, and 131.93 per 1,000 in 1913. 


Summary of labor and accidents at metallurgical works. 


Men em- pay ene Number | Number 
ployed. | ! (shifts), | Killed. | injured. 
Ore dressing plants: 
1913... 14,985 | 4,846,338 16 1,977 
1914... 15, 128 4, 567, 529 23 1,434 
1915... ..| 18,564 | 5,732, 184 30 2, 095 
Smelters: 6 
BDU aa sis ok Sate c bicle ne cesses Save gales'e dss ahaa Daldgistorwslew ceaere 20, 564 7, 292, 766 47 4, 247 
WG. soccagarsces ates Ee ere eee ie eee 27,879 | 9, 700, 769 33 5, 673 
WONG oe fo Weyiaw fo ania gibt ond site ales oy tye Valin Rewnesss 31,327 | 10,878, 486 38 5,718 


@Fay, A. H., Accidents at metallurgical works in the United States during the calendar years 1913 and 
1914: Tech. Paper 124, Bureau of Mines, 1915, 28 pp. 
> Exclusive of the. d steel industry. 
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metallurgical plants may be improved so as to best serve the industry. 


SERIOUS AND SLIGHT INJURIES. 


The definition of an accident, which is of fundamental importance, 
is not uniform in the various States. Some States require all acci- 
dents to be reported, whereas others require reports on a 7-day, a 
14-day, or even a 30-day disability basis. One operator may require 
a detailed report of any casualty, however slight, that delays the 
worker, or that draws blood; another may not consider an accident 
worthy of record that does not come to the attention of the foreman 
or shift boss. The bureau’s requests call for all injuries causing 
more than one day’s disability. The injuries are then classified as 


serious and slight. 2 
SERIOUS INJURY. 


A serious injury is considered in this report as one that results in 
a disability of more than 14 days. This class includes such injuries 
as broken arm or leg, loss of eye, and a severe cut or bruise. 


SLIGHT INJURY. 


A slight injury is considered as one that involves a loss of time of 
more than 1 day but not more than 14 days. Under this class may be 
placed such injuries as cuts, sprains, mashed fingers, bruises, dirt in 
eye, and slight burns. Of course any slight injury may become 
infected, and thus result in a serious accident as defined above. 


CLASSIFICATION OF INJURIES FOR 1916. 


Many of the States now have compensation laws, and in order to 
conform with their classifications the bureau’s classification of serious 
and slight injuries for 1916 will be on a 14-day (2-weeks) basis, the 
same as for 1915. 

The classification of injuries includes three groups as follows: 

1. Fatal. 
2. Serious (time lost, more than 14 days): 
(a) Permanent disability. 
Total. 
Partial. 
(b) Others. 
3. Slight (time lost, 1 to 14 days, inclusive). 
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ACCIDENTS AT ORE-DRESSING PLANTS. 


The number killed in the ore-dressing plants in 1915 was 30, or 
1.62 per 1,000 employed, as compared with 23 in 1914, when the 
fatality rate was 1.59 per 1,000 employed. The injuries in 1915 were 
420 serious and 1,675 slight. 5 

Table 1 shows the number of employees by States, the number of 
days’ work performed, together with the number killed and injured, 
with fatality and injury rates calculated for each State. Tables 2 to 
4 show the number killed and injured at ore-dressing plants, classified 
by causes and States, during the calendar year 1915. 

Table 5 is a summary of the accidents by causes and by States for 
the years 1913, 1914, and 1915. Table 6 contains revised figures for 
1914, and therefore supersedes Table 12 in Technical Paper 124. 


ACCIDENTS AT SMELTERS. 


In 1915 the number of men killed at smelting plants was 38, or 
1.21 per 1,000 men employed, as compared with 1.19 per 1,000 in 
1914. There were reported 1,493 serious injuries, or 47.66 per 1,000 
employed. The number of slight injuries reported in 1915 was 4,225, 
or 134.87 per 1,000 employed. Table 11 presents a summary of 
accidents at smelting plants, by causes and by States, showing the 
number killed and injured during the calendar years 1913, 1914, and 
1915. At the bottom of the table comparative fatality and injury 
ratios at ore-dressing plants, coke ovens, quarries, and metal mines 
are given. 

Table 7 shows the number of men employed and the number of 
days worked at smelters by States for the year 1915. It also shows 
the total number killed and injured, with fatality and injury ratios 
for each State. Tables 8 to 10 show fatalities and injuries by causes 
and States for 1915. 

CAUSES OF ACCIDENTS. 


The percentage of accidents due to any one cause is given in the 
following table: 


Accidents at ore-dressing and smelting plants in the United States, classified by principal 
causes, during 1915. 


Ore-dressing plants. Smelting plants. 
Cause. Killed. Injured. Killed. Injured, 
3 Per Per f Per Per 

Total. ant: Total. ent. Total. Sent Total. ont, 
Hsulagec. «cso fovea gee eet uesecese gs 5 | 16.67 123 5.87 12} 31.58 590 10. 32 
Machinery oh ao2in Joaccaehautetesey ss 12 40.00 487 23,25 7 18.42 318 6.09 

Falls of persons. ...... at 6] 20.00 249 | 11.89 3 7.90 499 8.7. 
Suffocation in ore bins... pie 3] 10.00 3 14 1 2.63 8 14 
Flying or falling objects............--].......-]--.-.--- 192 9.17 1 2.63 914 15.98 
BIOGtHOlt Ys sas ocatesasipnes $602 2058 3] 10.00 38 1.81 4| 10.53 46 80 
Band tools. sc accscciecvisancas's scaceselecsasacsfesa ates Bani! £11 DS Wess cenen| Seusas oe 633 11.07 
Nails, SPURTE O00. .- a5 55 xasNuvieer vi |e VE dee eleuwees en 131 G25 ssehstal ieee eck 146 2.55 
Burns (water, steam, gas, matte, slag).|........|...-.--. 12 57 8} 21.05 | 1,008 17.63 
Other calisess 6 sort foc ios tal ian cs jess 1 3.33 625 | 29.83 2 5.26] 1,526 26. 69 
TOtal ssc esciesacs Foeahite sews y! 30 | 100.00 | 2,095 | 100.00 38 | 100.00} 5,718 100. 00 
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In the ore-dressing plants machinery was responsible for 40 per 
cent of all fatalities, and 23.25 per cent of all injuries. Similar figures 
for smelting plants are much smaller, for the reason that there is 
more machinery in use in ore-dressing plants than at smelters, and 
the men are usually in closer contact with the machinery, as, for 
example, at jigs, tables, stamps, rolls, and crushers. There are many 
revolving shafts, a large number of which have projecting keys, 
moving belts, wheels, and cams within the reach of the operator. The 
machinery at smelting plants is usually confined to the power house, 
where the blowers, engines, and dynamos are placed, and to overhead 
cranes, almost all of which are entirely out of the reach of the 
regular smelter employees. 

Twenty per cent of the fatalities at ore-dressing plants were due 
to falls of persons, whereas at the smelters the fatalities due to falls 
of persons represent 7.90 per cent of the total. Fatalities due to 
flying or falling objects represent 2.63 per cent at smelters and none 
at ore-dressing plants. 

Haulage systems caused 31.58 per cent of the fatalities at smelting 
plants, and about half this percentage at ore-dressing plants. The 
difference is largely due to the type of material handled and to the 
larger number of cars in operation around smelter yards than at ore- 
dressing plants. In many ore-dressing plants the ore is brought to 
the bins in railroad cars or aerial trams, and often there is no other 
haulage system in connection with the plants, the tailings usually 
being disposed of by launders or flumes, whereas at smelting plants 
the molten slag is usually handled in slag cars and the bullion has 
to be handled on trucks. 

At smelting plants burns from hot metal, slag, etc., claimed 21 05 
per cent of the fatalities and 17.63 per cent of the nonfatal i injuries. 

The tables presented herein call attention to the principal causes 
of accidents at these works and should serve as guides for the safety 
engineer to show where it will be possible for him to do his work most 
efficiently and to accomplish the best results. 


STATISTICAL TABLES. 


The tables showing the classification and the number of accidents 
at metallurgical works in the United States during the calendar year 
1915 follow: 
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Taste 3.—Number of men seriously injured at ore-dressing plants in the United States, by causes, in the calendar year 1915. 
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ca 5.—Summary of accidents at ore-dressing plants in the United States, 1913, 


1915 


1914, and 1915. 
Killed. Injured. 
1913 1914 1915 1913 1914 
Accidents by causes: 

Haulage system (cars, motors, etc.).......-.....--- Lilassseses 3 98 79 
Eaewey cars or locomotives........... ; 3 2 34 38 
CRUSIER Ss Sas scsezos seas cceas paaagKes asaacarses Tal veearens | wesseaesl 3 33 23 
oe eT 

al PR MNCES SS cc meseg hs cas RucsreaenteGans Gail oeweencel eaesaaacbeaaamees 
machine: 210 170 
seonaced 367 222 
ree rite pete 8 9 
ya 9 
21 30 
199 133 
74 78 
ieesene 132 50 
434 299 
Total number killed or injured................ 1,977 | 1,484 

Accidents bed States: 
Alabam 16 1 
(4) 30 
335 287 
36 lll 
127 103 
30 19 
34 3 
25 51 
209 180 
189 121 
83 83 
29 27 
ill 95 
reer 12 
ll 35 
3 5 
34 10 
13 1 
weaden|Saaaseac 7 
531 211 
20 5 
68 16 
73 21 
1,977 | 1,434 
| | 


o Not reported. 
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Accidents by States: 


Arizona. 


Total number killed or injured 
Number killed uh injured per 1,000 employees: 


Smelting 
Ore ng plants. 
Coke ovens......... 
Quarries. ..........2..- 


Metal mines ene only).. 


Metal mines (total)....... 
Coal mines (total)........ 


aNore 


received. 
> Includes Indiana, Michigan, New Mexico, Texas, Virginia, Washington, and Wisconsin. 
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STATISTICAL TABLES. 


1914, and 1915. 
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TasLe 11.—Summary of accidents at smelting plants in the United States, 1913, 


Killed. _ Injured. 


1913 1914 1915 1913 1914 


Accidents by causes: 

Haulage system (cars, motors, etc.)....-.----.--- ’) 5 3 10 386 495 
Railway cars or locomotives... ... . 5 7 2 75 lll 
Crushers. ......---..----- 1 19 13 
Cranes. . 2 68 55 
Blowers......-.. 2 3 
Other machinery 4 232 234 
Falls of 3 364 620 
Suffocation in ore bins. . . 1 13 1 
Flying or falling objects (rocks, timber, etc.). 1 603 | 1,052 
Gas (burning or asphyxiation)........... 3 18 59 
Scalding (steam or water). . 2 45 62 
Electricity.........-.-- 4 57 49 
Hand tools....... 423 586 
Nails, splinters, etc. 79 96 
Furnace Slips. ..-.-.--0-- 200-2 --cecceeeeeeee es aos 17 8 
Burns from matte, slag, or molten metal (pouring 

Or SDI INP) 5 6s. cs oses a oo caw Sessa ses esy shies 777 
Hot-metal explosions. 148 
Other Causes. oo. Sacco coc eccnseewsusccnsncieeds 921 

Total number killed or injured................ 


NERRSES 


ACCIDENTS AT METALLURGICAL WORKS DURING YEAR 1915. 
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ACCIDENTS AT COPPER METALLURGICAL PLANTS. 


As the mills and smelters treating copper ores represent such an 
important part of the metallurgical industry of the Unitéd States, 
Tables 13 and 14 have been compiled from the reports of a number of 
selected companies whose records appear reasonably complete, and 
where efforts are being exerted to maintain safety organizations. These 
figures represent 16 ore-dressing plants and 20 smelters in various 
parts of the country, employing 8,056 men at mills and 9,417 at 
smelters. The fatality rate at these plants is reasonably low and 
the nonfatal injury ratios are seemingly not much in excess of those 
at quarries and the surface plants of mines. These figures are given 
in order that more specific information may be available concerning 
this important branch of the metallurgical industry. 


TABLE 13.—Summary of accident data at copper metallurgical plants, 1915. 


Mills. | Smelters. | Mills. | Smelters. 
| 
Number of plants. 16 20 || Number injured ............-. 1,009 1, 686 
Men employed..........- 8,056 9,417 || Fatality rate per 1,000, 300- 
Number of 300-day work 8,838 10, 438 | day workers..............-. 1.13 1.43 
Total days’ labor (shifts)...-. 2,651,313 | 3,131,577 || Injury rate per 1,000, 300-day 
Days worked during year..... 329 G52), WOTKBES cas acceneceariceuees 113.03 161, 52 


Number killed..2..2 000000002. | 10 15 || 


- TaBLE 14.—Accidents, by causes, at copper metallurgical plants, 1915. 


Mills. Smelters. 
Cause. 
Killed. | Injured. | Killed. | Injured. 
Haulage system (cars, motors, etc.)..........2.2.-...e eee eens 1 51 3 150 
Bae Sinesatine 4 dewdn yoo nsoiacte, - 


Rolls or stamps. 
Tables, Sigs, Oto. 


Suffocation in ore bins. ..............--....224- 
Falling objects (rocks, timbers, etc.)........... 
Cyanide or other poisoning................-...- 
Sas (earning or asphyxiation). ................ 
Scalding (steam or water) .. 
Electricity. ......0.s000- 
Hand tools, axes, bars, ete 
Nails, splinters,ete...... 
Flying pieces of rock from sledge or crusher 
Burns from matte, slag, or molten metal....... 
Hot-metal explosions. .........222..-eeeeeeee ee ease 
PE RMIGN 3c ete a tcc tena: todo de taescwadvewsn¥aeiytilcateae’s 
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PUBLICATIONS ON ACCIDENTS STATISTICS. 
PUBLICATIONS FOR FREE DISTRIBUTION. 


A limited supply of the following publications of the Bureau of 
Mines is available for free distribution at the date of issuance of this 
report. Requests for all publications can not be granted, and to 
insure equitable distribution applicants are requested to limit their 
selection to publications that may be of especial‘interest to them. 
Requests for publications should be addressed to the Director, 
Bureau of Mines. ° 


BUuLuETIN 115. Coal-mine fatalities in the United States, 1870-1914, with statistics 
of coal production, labor, and mining methods, by States and calendar years, compiled 
by A. H. Fay. 1916. 370 pp., 3 pls., 13 figs. ; 

TECHNICAL Paper 46. Quarry accidents in the United States during the calendar 
year 1911, compiled by A. H. Fay. 1913. 32 pp. 

TECHNICAL PareR 48. Coal-mine accidents in the United States, 1896-1912, with 
monthly statistics for 1912, compiled by I’. W. Horton. 1913. 74 pp., 10-figs. 

TrecunicaL Paper 61. Metal-mine accidents in the United States during the 
calendar year 1912, compiled by A. H. Fay. 1914. 76 pp. 1 fig. 

TecHNicaL Paper 92. Quarry accidents in the United States during the calendar 
year 1913, compiled by A. H. Fay. 1914. 76 pp. 

TecHNICAL Parer 124. Accidents at metallurgical works in the United States 
during the calendar years 1913 and 1914, compiled by A. H. Fay. 1915. 28 pp. 

TECHNICAL Paper 128. Quarry accidents in the United States during the calendar 
year 1914, compiled by A. H. Fay. 1915. 45 pp. 

TecunicaL Paper 129. Metal-mine accidents in the United States during the 
calendar year 1914, compiled by A. H. Fay. 1915. 96 pp., 1 pl., 3 figs. 

Coal-mine fatalities in the United States, 1914, with detailed figures for December, 
compiled by A. H. Fay. 1915. 31 pp. 


PUBLICATIONS THAT MAY BE OBTAINED ONLY THROUGH THE SUPERIN- 
TENDENT OF DOCUMENTS. 


The editions for free distribution of the following Bureau of Mines 
publications are exhausted, but copies may be obtained by purchase 
from the Superintendent of Documents, Government Printing Office, 
Washington, D. C., or can be consulted at public libraries. Prepay- 
ment of the price is required and should be made in cash (exact 
amount) or by postal or express money order to the Superintendent 
of Documents. 

The Superintendent of Documents is an official of the Government 
Printing Office, and is not connected with the Bureau of Mines. 


Butvetin 69. Coal-mine accidents in the United States and foreiyn countries, 
compiled by F. W. Horton. 1913. 102 pp., 3 pls., 40 figs. 25 cents. 

Tecunicat Paper 40. Metal-mine accidents in the United States during the 
calendar year 1911, compiled by A. H. Fay. 1913. 54 pp. 20 cents. 

TecunicaL Parer 73. Quarry accidents in the United States during the calendar 
year 1912, compiled by A. H. Fay. 1914. 45 pp. 5 cents. 

TrecHNicaL Parer 94, Metal-mine accidents in the United States during the 
calendar year 1913, compiled by A. H. Fay. 1914. 73 pp. 10 cents. 

Tecrnican Parer 118. Coke-oven accidents in the United States during the 
calendar years 1913 and 1914, compiled by A. If. Fay. 1915. 16 pp. 5 cents. 

Coal-mine fatalitiesin the United States during the calendar year 1915, with detailed 
figures for December, compiled by A. IT. Fay. 1916. 80 pp., 3 figs. 10 cents. 
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